INTRODUCTION
Washed carcasses (trimmed or not) showed significantly (P < 0.05) lower counts of aerobic mesophiles (plate count agar) on the third evaluation, and even lower (P < 0.01) counts for total coliforms (CT) and fecal coliforms (Escherichia coli). Trimmed carcasses showed significantly lower counts (P < 0.05) for plate count agar; however, we observed higher counts for E. coli (P < 0.05). The association of both treatments (washing and trimming) showed significantly higher (P < 0.05) counts for coliforms (CT and E. coli) . We can conclude that the washing method is overall more efficient than the trimming method to decontaminate chicken carcasses at the postevisceration site. Hopefully, our findings can help poultry companies to minimize production costs by applying the washing method for carcass decontamination.
Therefore, the objective of this study was to verify the efficiency of the spray washing method compared with the trimming method with regard to contamination by aerobic mesophiles, total coliforms, and E. coli in broiler carcasses at the postevisceration site.
MATERIALS AND METHODS

Sampling
Broiler carcasses were collected in a slaughterhouse of Santa Catarina State, Brazil, with exportation allowed by the Brazilian Federal Inspection Service, with a daily slaughter of approximately 150,000 birds. Broilers were slaughtered at 46 d of age, weighing approximately 2.4 kg. The average speed of the processing line was 8.640 birds/h. Samples were taken during 4 visits in October and November of 2012, and all birds of each sampling day were from the same flock and shift, where 25 carcasses were collected each visit (i.e., 5 samples per experimental group, totaling 100 carcasses). Five different experimental groups were used: group 1, with fecal contamination; group 2, without fecal contamination; group 3, with fecal contamination and trimmed; group 4, with fecal contamination and washed; group 5, with fecal contamination, washed and trimmed. Carcass washings were performed with potable water (0.5 to 1 ppm of residual chlorine) at room temperature (20-25°C), using at least 1.5 L/bird. Immediately after evisceration, carcasses were passed through spray cabinets and washed for 5.5 s by 44 spray nozzles distributed into 2 chambers (pressure of 2 and 4 kgf/cm 2 ).
Carcasses were collected and individually wrapped in sterile polyethylene bags containing 150 mL of sterile peptone water (0.1%), weighed, and manually shaken for 1 min, massaging vigorously. The carcass was removed and the rinse liquid was properly identified, stored in cool boxes containing ice packs, and transported to the microbiology laboratory where microbiological analyses were performed. The elapsed time between collection and the beginning of the microbiological analyses was approximately 1 h.
Microbiological Assays
Refrigerated rinse liquid was serial diluted into sterile peptone water (up to 10 −9 ) and plated for total aerobic mesophile counts (AM) using 1 mL of each dilution mixed with 15 mL of plate count agar (PCA) at 50°C. After solidification, plates were incubated at 37°C for 48 h. Total coliforms (CT) and E. coli analyses were performed only on samples from the second assessment using Petrifilm EC (3M Petrifilm EC, St. Paul, MN) according to the manufacturer's recommendation. All counts were adjusted to the carcass weight as described by Isolan (2007) , where final counts were divided by the dilution factor (carcass weight/150 mL of peptone water). All results were expressed as log 10 cfu per gram.
Statistical Analysis
Data distribution was evaluated using Fisher-Snedecor test. Statistical analyzes were performed using SIS-VAR 5.1 as described by Ferreira (2011) with significance set at P < 0.05, where treatments were analyzed by means of contrasts to evaluate the effect of carcass washing and trimming, and the interaction between both treatments using Scheffé's test. Table 1 shows the level of significance found by Fisher-Snedecor after variance analyses. We observed significant differences on aerobic mesophile counts (PCA) at the third (P < 0.05) and fourth evaluation (P < 0.01). It is also possible to verify significant differences (P < 0.01) for total coliforms and E. coli counts. Table 2 shows the results after Scheffé test on variables with significant differences found in the FisherSnedecor distribution test using a contrast method. Contrast 1 compares uncontaminated and contaminated carcasses (group 2 × groups 1, 3, 4, and 5), where no significant differences (P > 0.05) were found for all 3 analyses, which indicates a possible effect of the washing or trimming treatment. In contrast 2, we tested the washing effect on contaminated carcasses (groups 1 and 3 × groups 4 and 5) and found significant differences at 5% (P < 0.05) for PCA on the third evaluation, and at 1% (P < 0.01) for CT and E. coli, showing that washed carcasses had lower counts (trimmed or not) by Scheffé's test. Thus, carcass washing was able to reduce broiler carcass contamination, especially coliform counts (total or fecal). Smith et al. (2005) and Northcutt et al. (2008) also noted that washing visibly contaminated carcasses may reduce contamination. Contrast 3 studied the effect of trimming comparing the group 1 versus group 3; and contrast 4 evaluated a possible interaction (i.e., a synergic effect of both treatments when used together on the same carcass).
RESULTS AND DISCUSSION
In contrast 3, we found lower counts (P < 0.05) for PCA on the third evaluation only, and higher counts for E. coli (P < 0.05), demonstrating that trimming could increase E. coli counts and possibly decrease total bacterial counts from chicken carcasses. In contrast 4, we found significantly different counts (P < 0.05) for CT and E. coli, among group 4 (washed) and 5 (washed and trimmed) with lower counts for group 4, which demonstrates that the association of both treatments makes matters worse regarding contamination at this point of the slaughter. Bilgili et al. (2002) reported that there is no relationship between carcasses visibly contaminated by ingesta at the precooling point and microbial contamination after the cooling point, indicating that not all contamination seen at the carcass surface represents microbial contamination, but gross contamination can be often caused by the presence of mucus and gastrointestinal epithelium and does not reflect the presence of large numbers of microorganisms. This may explain why we found lower counts on some visibly contaminated carcasses compared with others with high counts but no visible contamination. It is possible to conclude that at this point of the slaughter, broiler carcasses are greatly contaminated. Visibly contaminated carcasses may not have a significant higher count that those with no visible fecal material. Both methods used to decontaminate carcass caused a reduction in bacterial counts; however, the washing method was more efficient to reduce coliforms. In addition, the association of both methods did not show a synergistic effect. Therefore, the washing method should be the treatment of choice to decontaminate poultry carcasses. 
